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(57) Abstract 

PURPOSE: To enable the diagnosing of a local lesion 
quickly and quantitatively by obtaining a highly 
accurate CRM image of a cardiac muscle or the like in 
real time while the contour thereof is traced 
automatically at a high accuracy and efficiently. 

CONSTITUTION: An echo signal subjected to a Doppler 
shift from a probe is shaped in phase to be added with a 
transmitting/receiving section 15 and sent to a phase 
detection part 20, a filter part 21 and a frequency 
analysis part 22. The frequency analysis part 22 
computes a kinetic rate of a cardiac muscle in the 
direction of an ultrasonic wave according to a Doppler 
shift value at each sampling point by frequency analysis 
and the results are sent to a vector computing section 
23, which 23 computes an absolute rate in the direction 
of motion of the cardiac muscle at each sampling point 
as vector value to be sent to a DSC section 24 for CFM. 
A color circuit 24b of the DSC section 24 applies color 
or brightness according to the size of the absolute rate 
and a DSC 24a converts a scanning system to send a 
conversion data to a memory synthesization section 18. 
The data is made to overlap a B mode black/white image 



with the memory synthesization section 18 and 
results are shown in real time on a display device 19. 
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tgai;] >(:^^E6?5:i:•«)lS!»M'5:CFlv^ii^?:Ur;^^f-f A 

fi^tiaismsp 1 5 x-mmm^tu mmis.^ 2 0 , 
y^}\^'5tm2i. mmmrm2 2izm<bti?,, ^wm. 

u ^^h}vmwu2 3izm^o hJvmM-^2 3i,t 

mULXm^U CFMfliDSCa2 4tCi5l-S. DSC 

32 4a>ij^-mm2 2 4 aiimtmmo):k^^izj;s^i:, 
t=.^ximm.^fn-f. D s c 2 4 b {t^if^imML 
xmM-T- ^ ^ 'J -^^m 1 8 izm&o 
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[mfm^omm 

m^2\ mim^^ma. m^maymsb<D lo 

t=.mmm.inzm-:s\ ^xms^-no^mb-is^ayfmim. 
msi.^fmm^-h.X'&hx \^^^m'^^m=.m^ 

^- \^W\mm^n^ B ^- K^»#Si:, CIO) B ^- 

^mmm. u f:^mmmm}zm-:3\,^xmEmm<7>\mmx' 
nmM^m.-mMLrzmmizm':3^^x±Ms^'M<D«\mm 

[if^6] mmmmizm-^f^s ^mm±ici5 so 
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i» h U-:^^m«:'f*&aLfclS#3S3 TIrS 5f^(Z)SWaj 

7 ] ifffa^-g-o B ^- mmm^m^ b=e- 

^mwmmzm-^^'^iyrf)\^if^^) z^-um^^-nam 

^■^^■^tmrnrnmy^-i^x^x^x 

mtmt~m^wi3ia-ig^izm-:5^±^m(Dimmm 
i:-*)-y^)\y^sv^-2^mzm'W--t^mmm-^mt. z. 

mii:y l/-A^CfB«t-SIH«#®i:, 3©fH«#® 

[ft 1 1 ] ^m^mmm^j^ if<Dmmmzmbi-^ 
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t:^t?>^^mtmxtzz:ti:iimt.t^mm. 10 

^»#SS::t-tS d ^mLh-t^m^ 1 1 2S2« 
[0 0 0 1] 

w p ^mmrji Emm^^(D^i^tA e ^muzwm 

[0002] 

[0 0 0 3] 3®p«g, M^^S^cj:5.^»i^cj3v^T^i, m 
?HtjiM&MoyV 7)\y^>(2^<DB=E- mM^%:^-t 
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[0 0 0 4] ^3T% 3(DB8li«:frart'^<, m^&^t^ 

[0 0 0 5] tfe, Jimmm^m^•t&i;milvx. 7. 
mzis\-i^,ma>m9fxmit {'m\t3m. mm\zm 

[0 0 0 6] JiiiLfehl^-xti, tlBf5«5i&i:*<D«^, 

[0 0 0 7] ^z.x\ B=B-'Fmmm(Dmm7'--5ii)^^ 
'moymm^ ^tmizh 1^-7. mm) •rs^=b#;t 

-S^foOT'&S. ®6 4 (a) iZ^-tJFi^lZ. X 

n- l//<;i/fc-^(JrigHitS:Si^ b, 3®^ii IP! 

[0 0 0 8] 

» ^m^^t. 06 4 (a) . (b) {C:^-r$n<. ^ 
II5^iLTttaj$n-g.eg*^r4xTt*e) (I^S (b) 
cfi(Z)-r*tS 1#M) o ^®f-«?)> B^-KI^M^&dgo 

[0 0 0 9] *LT^, S«KRUfe:£^f!231{t§®^«J 
[0 0 10] 3®|§^{i, ±MLfeilBfe®raa(C^*^T 

^3nfe=fe)(DT% m^m.m^i:m^^X'iim>!ismm<Dm 
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[00 11] 

[0 0 1 21 ii*, »{im>M^msi^(T^mi-t^^'%^ 

[0 0 13] i:<K:, lSiBa^^^®{3u ttfgBfl'&© 

[0 0 14] 4fesij©)s^T'ti, >c^^spf>I^iI«s^^;•oa 

[0 0 15] $e>tcS!l®mT'{i, mi'^tsi^tA}iay 
7i^S:Sttfcj@W?gxn-M^S:#S^#©i:, Z. 

cD^*s*WfcSW^^^[xn-M^^^cs^^±ia«sw<D 
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[0 0 1 61 iife$6>{cS!I®Jiiei-eii. ytNSW>jliilfS«: 

Ky^^ $:^t-t7^S^S[xn -ft # 

i:, 3a)j^^S;&WcS«jKx=3-©#{cS^$_hga 

m-:s\.^x±3SMii-^<DmMmm^:f3^-m^-t^mB^&. 

[0 0 17] ii<iZ. ffflBlilMf^lCS-^^, 

[0 0 181 se>tcsti®j|g»t?i±, itiiagmoB^- k 

>^;i/d<U rL- A*©*a)|tf8a^ffitW^®<7)?g^fflS: 
[0 0 19] $e)ic, |JfS2^#@fcj:»J^$4xfejI 

iK^a!®5t7^-a«fcmM«©Ro i sia^-rsRo i 

I |^CD-9->y;b3i<U A,^.{Cfel-tS@WM^lEfe®ii 
I P«JO¥i^i$S®:;'cg$®^P«b> luSBRO I p«go^ 

-^mm. Rxmm\^ x h a<z>i^<^^;& <t^- 
[0 0 2 0] $e>{c*f-s!i©fli^T't*> >^:^^ffi^lfillfM'fc 

ii, zi(7)^#^^fej®WtSxn-fi#lc«t5^_hfa 
fl'g'(Z)^6J£SS:1^>^>'l/df'J a.-AS(C?t#-rsiSjg 

;i/d<U a.-A#(Z)|S'g®^&jD^$:?IW^-5JaiiSM 

:3L-A«<Z>^fc5lfitRS:?!7^-T'^-rS^#ail€: 

[0 0 2 1] ^^iztfc%f]<Dmmxit. ^m^Psmm^ji 
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[0 0 2 2] ti^iztfc^mm^X'ii. /t^l3Pf>J^iIlfS«: 10 

^^mt, zaymn^m.izmn^nr^^^mifmmT' 
va.-2^mizmvrti>mmmm^^ii. za>mm 

[0 0 2 3] $ f>tc* fcgrj©®^T'l±, >i>m>Jfil'irS* 

^msmM^mt. z<mBmm-^mm»\yt^^y:f 
^mh. z(D^ifm^mzw».^ixx\^^mmmr-9 so 
^)=L-i^mzmm-t^mmm.mmm^WLt. zam 

[0 0 2 4] 8trfBtSgim:#@ti, jfiigyttmw 

[0025] 

[0 0 2 6] i^mi<DW^x\i. ^-^oimmm-^mm. 
-2>.-)3\mBmsf.^waz^^)msi--^ix, so 
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[0 0 2 7] s e>{csg®iiieiT*{±, ^t>i3Pf>jflii^«:if«) 

7^l:S(tfeMW?S^x3-«#*^e.tU 3(D®W?« 

x3-(i^ics-:5^_h8Bis'i'©aa^S7t)^-y->y;i/jKu 
T'^sn. 't(D^^^iimm-^ixtz.immmt.\zm'5 

[0 0 2 8] Se>{C*feg!JcD®^T't±, >C^I6K>JlillfM'5; 

®^aKx=i-ff^tcS^S±l3StCDaaKaSA«-9->::^ 

;i/;J?'J =L-2>,mzmM-^i^ t feJJB^fCDB ^- 

Mifob^B ^- i^mmm^mxm^ix^, za^ b =e- Kia 
'm^^'^-Ymmmmm^mz^^)m^t\. z 

[0 0 2 9] ifeS e>(cM©^T'ti. >i>IK^Jfil^M'& 

^■:f'y'm^^mz$scmL-^^-m'^imhi[\,^, zoi 

SWMxn-'(i-^lcSt5$±i2S'g<^SffirjiS*^-9->'^ 
fiLhtCJSV xTSIr^ti^WS: U T;i/df Ate Sift h b- 

7.x^^, zinicfcu, ¥ifthi/-;^.j:yfewitm<^ 

\ziB\-i^wm(m\\j.z'^^mmims.-ft\.mi5Lx 

[0 0 3 0] Se>tCS[|®SI8JT'li, Slr®B^-K»rJg 

^ii*^B^-K^^i?*^e)#^n> 3(DB^-K^(^ 
[0 0 3 1] 3e>ic, as^stc J: ya^snfcaasis 
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n-^mimmt?>mm^its roi ffioy^immo)iz 

^mi^, Roiff3X'(D:f3^-mBmm. jSLtm&\^7.h lo 
[0 0 3 2] ti^iztr=.m<Dfmvits Am^ifnmmfji 
ms-m:^=i-m^izm-:5^±ss^-B0msmui'^-*)->zf 

MMmtm^mi'iy^-x'^^n^, 20 

[0 0 3 3] 3 6fc*fcgtjofiS8lTli, .t>ffiPf>jfli^35; 

ifco^mmzjmiri>^i:-^tmmi:imm\^-2*X' 

30 

[0 0 3 4] $ "btCtfcSiJro^T'ti, >i>IS^jfil'tg?5: 
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*i^^y'f)\/7^v :3.-i^mzmM^tu z.0msmmz 
m^mm^mxim^ti^o z<mmmmi^mx' 

[0 0 3 5] $^tcifcgtjG>fi&B|-cli, *bm>!lnfmrj^ 

=L-i^mmmmtf^y u-j*mizmm^m.izum.:sn 

=L-j^^KmmmmMm^m.X'mm^n^o zo^m 
[0 0 3 6] i;<fc, mmM-^m\ty ^ )v9^n^m 

m>!mmmmsm>munimiizm^ j ^ xim& 

[0 0 3 7] 

(j>WM\z'D\,\xtim-t^. zoimmt, 3*x*T*jfiiesjit 

<, J$SVT'jISrLr^^-^.^l^p^crS]^:tTMWS^:/□- 
(=fi - fo ) litiB^'t^k^imx^^, 

[003 8] 

OKI] 



f . = { (2 • V •coi 0) /C> • f 



0 



CD 



zzx, c\t±Pf.mzi^\ri^=m., eitm^P(D^m^ 



[0 0 3 9] ±13 (1) ^*^e)> 
0K2] 



{C/ (2 • f J -€0$ 5) ) • f J 



(2) 



i^(D^9mmv^ (2) ^*^^*6bSz:i;:^)^T'g•5, 

[0 0 4 0] zzx^Mrt^mt, ]^^^immm&iz 

<oii^:»•^i^£^^T•^>5:v^3^:T'fe-^>. ^lt, (2) 
^f)-^^mmvi:^&)^r=.Mzi,t, nme (*9o° ) s: 

[0 04 1] &rF, zam^(Dmmi:msi:mmLx so 



[004 2] (^liygM) 03-818 ICS^^^ in 

[0 0 4 3] msizit, mimm<Dimmti^-\^zf 
^i^mMoyzfnv^m^^ii^-t, m\zB-t^^\z. z 

mmfm^omm^m':>fmm^vi-:fiiii, z<d 
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[0044] mm^Hi 1 2 li, e)M-^si8&a)«gfj 
xit, tmrnzfu--:/! nzim^ixt=.ms^^^mm 10 

SPie. B^-KM:7U-A^^U (FM) 17, 

(CFM) (Dfciexm^msBzo. 
mmmmm^z. ^^^^h^bm^spza, cfmmds 

Cffl$2 4. ^SLi;CFMffl7l/-A>l=Ey 2 5$:^i;tTV^ 

feEGGfflT>:^4 OS:«f;t, Z-O^Ty^A 0(D\&tim 20 
ICggi^Stlfe h U ^m#^S4 1 ^iaf#fi^- ^r.^ ^ 
U 4 2 SrfllitS. S e>{c, Sf^y'?*;i/^i: LTJi, 

1 4 *^e>©g|fNf^S:A:^-rsc PU (tpiti^i 
aiiS) 43 il, Zl COG PU43 CD*taT{CaX)>tl«. 

^^y^m^^^m4.At^m^^o cpu4 3 
[0 0 4 5] z:®iisgfi»j{cfeoTi±, m^Wizfu-zri 

1 jitj^wasiisfiaj 1 5 i^:mma>^^WL^mm. 30 
u ■sffi^sp2o, :7-f;i/^fsiJ2 1, mwmm>sx^2 

fi^bTV^S. CFMfflDSCaiS24, CFMfli^ 

l/-A;t^iJ2 5, >1^'J-&^1 S^ttf^S^l 9*^ 

[0 0 4 6] @#ag-:/'n-^i iii, mflff4^<z>^<DS 

=&i±^»^ii, s*asiismsi5i 5*^e,<D®KiM 

^tg^C;&oT^^S. S^SKcl^mgPl 5<Z)i®^^^7t^f 
T<^S£pft^5:S£fl^ilbT, C PU4 3 tcj: UfllP 
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j26i2is^sapi 5icm*$ns, 
[0 0 4 7] iMSM^mx^im 1 5 (z>M-tj«Mtiii?& 

cspi 6izmiDtsti&, z<DDscmi Bom^m^ 

^U^^gPl 8tCffi:^J1--5, ZltlilMfTLT, B 

^- KfflD S CSP 1 6 li, ffi®(©vC>milCJ3ft-2>Mm 
®WR7^-iJfS:B=E-Kffl7l/-A;<^'J 1 7lCiB«$ 

[0 0 4 8] MWSKclSmSP.l 5T'*aaS4xfex 

<4ffi«liSas2 0{c=bai:^$*is. fiffi^ 
SlJ2 0tt^:^-9-i:n-yt;^7^;i/ifS:m-6. ij>jS»<7)<fc 

3?» ^:S^:rT^^^. <4*S^aJ2 0«-&<DF:/^JS2eR 

[0 0 4 9] 7^;i/^fSP2 Hi, aa*iSM®:^^$A^ 
^>L^^EK#<I^il5f£J OM^tc$>^z:i:S:fiJMUT (04 

#8© , mm^^tit=. K:^5#Hf*^e., .t^i^et^i^ 

[0 0 5 0] ±fB7>f ;i/^Sl5iigElc|im'(b$tiTVNS, 

m^im&i^fzm-^izMLx^u/'^y.y^jv^ t: Lxm 
iis-Br, imm^h'zf'^m^^v^^Lx^^^. z(Dt=. 

[0 0 5 1] y^jv^^zixy^jv^vyif-^ixtzV: 
^^fi-tti, i>:©CDMfflS!i[ft?«fa52 2tC{fi;^S*l*, M 
tmS?«f8P 2 2 ti, mm. K^^jfaisStWT'ffl V A e>4xT 

FFT^tJfga*SBS^$:fB:ffl-tS=fo«)T'&»J, 
;t{i, FFT^liia*aBB?S$:mvNT^:^^>#*© 

^i^K^^^a^ (BP*., -e®.^?,T'Oii?f!!i^G)aH&o 



(8) 
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[0 0 5 2] Ki; hA't^a52 3 ti, jm^J:i^(Djm<D 

(■?5^i7 h;i/4 (:*:^S&Uf:&|fiI?:Jt-r'&) ) Sr^tf 
[0053] IMt J: e) tc, SWJft K:^7&tC J: »J itt 10 

;?^tc{i. (i) mimm>nmLmzm»x. m 

?j^{cSt5v%T«i^l--5:)?^ (ii) mmm-x 

^■rs7^7a:i:\ s^<^t.(D*^fe-s.. zt\,^(Dm&:^ 

]kz:fstmm<msmm^^ h)\^<Dfmiz^j:nmx^?>o 
zzxii. (i) (Dim-:^^m5, 6izm-:3\>^xWim 

[0 0 5 4] astcjsv^T, mniAzma2X'm^*\' 

©iim^Vd 1, Vd 2ti, ^»(!^cOi|ie*f)iSVtc 

GK3] *30 
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Vdl=V • C O 9 1 
Vd 2=V • c o e 92 

0K4] 

Ki>AC = Vd l=V. c o 8 1 
ta^AD=Vd2oV> COS 02 

BR5] 

8$>BC :«$^CE=ia^AD :fib»DE 
ACBE-ADAE=^ 

[ieS[6] 

»dAD=Vd2. 
|gl^DE»Vd2 • t an^ 
«»CE=Vdl-Vd2/co8* 

0R7] 

ia»BC=e^CE/t an« 

= CVd 1-Vd 2/c o s 0) /t an# 
=Vdl • CO t *-Vd2/s 1 

DK8] 



= (Vdl' + (Vdl • CO t#-Vd2/8 I n#) * ) 
=Vdl ♦ {1+ (c o t CVd2/Vdi) /8 I n#) ' > 



(3) 



* f)^maX^&tHi, 2 -zxD ffi:^j V d 

1. vd2i}^<bmtm^v^^Mn^zim^^z^3l^•r^ . 

Zt.f)^X'^^, 40 
[0 0 5 5] -?-LT, (3) ^:«>>e,$e*figSV*^#»e> 

[jR9] Vd 1=V- COS 9 1 

[SfclO] 

ei = cos-l (Vdl/V) (4) 

[0 0 5 6] i;Lt(D^tizi,xmimmv^mM-X'^^ 
zti)^^, m^^m^m^i si*. ±xELfe2:&tpj*>e, 



*ffS: Lfe K^^ffi:^j V d 1 . V d 2 tl^^iz^^ h )m 
^g|5 2 3tcai:^$4x-5o ^i^hMmm2 3XiiL ±12 

(3) (4) ^<DmMi)^ft>n^. 

[0 0 5 7] f£i5. ±MSM<^ hJV<DimiZitm(Dl3 
tt, HD^^ (.Wt>n:^ h'P:mit) h K;i- 

[0 0 5 8] ±j2EbfeJ:-5»K:«--9->:7';b3jfJn-A#JC 
MffiDSCS|S2 4tcai:^$tl^. CFMffiDSCS[524 
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2 3{cTsmsnfc2j!>:76®*ejt*5iS'<^h;wi, ds 

C 2 4 a T-SWaS^E^^^WT^ UtT^M^fC^ 

[0 0 5 9] ZZr\ ±Mi3^-^2 4hVjm-$tl 

-a^5::^!J-rsii, (i) (Sfi^f^ © 

^ (i i) ^®:^?i^ii:aS«):*:^S®a3<. (i lo 

i i) 5Mft®:&fRj(7)^S^ tC4i-t-te>n5. (i) 

b ::A:#$tCfE;i:;Tfe$:^^5,, (i i) 

at^*^cov^T^±. 5?I^S:feT?^U :*:^S«:aiar7?S^-r 

:iZ:T'ti, CFMfflDSCS|J2 4®?!j5-IiIg&2 4 b{C 

iSXttWSVxWT- 0«SS:±tfS) a^-#-<ke»lCUfe%»® 

[0060] i;^:, CFMfflDSCg|J2 4C0DSC2 4 

51if^?:CFM^^l/-i:sjl^'J 2 5tCi2'IS$-&-5, 
[00 6 1] -15. MiiLfeECG 1 3 

ffi^^lt, ECGMT>:^4 0S:aThU:«/^-i^«^« 30 
4 i>&r>*#fi§T'-^>^U4 2{c#^ai:^jstis, z:® 
rt, #8^7^- ^ ^ U 4 2 tt=&>C^^tcfet:fS.C>m^ 

m> 1 8 tC^if^S. h U ;!fm^!«*«4 1 1*. #.D<^ 
ffi® c5f >f 5 > ^W#$:lt«2^f -f 5 > m^^^m 4 tC 
^e>^^-5J:■^)^c;5:oT^^■S, ^f-f $ >^m-f-5S^^4 4 

4 3 on > h n -;i/T{cfes*^, h U :</M-^^*ll4 1 
*^e>#yCN^tB©^J-r^ >i^*^^$nsi:, SWiffiolS 40 

[0062] ±j&Lrz^oiZ^=^V^^mi &lZit, B 

CFMffiDSCg|5 2 5*^e>ai;^j$tlJtCFM 

Ttoia#R^- ^ ^ =E U 4 2 ^3 (D^CNSmiff^^Aj^J-r 

A^m-^-^X)M$tU ^OMf'-^iXt^aa^l 
9{CfIi:t;$nS. ^5^1 9ti3Z.T'ttCRTT«S. 50 
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[0 0 6 3] Z.<mm> lfil^#<^Ky5M-^{igEtC7 
-f;i/*aJ2 lT';!j'y h$*lTV^'5A^e>, ^a^l 9tCfi 

\>^XJ\y'f-yif^-^jmHM^m-t'> o 
* 08 {C:^-r^C.x|SHM<Z)?!j^-{iJl5Cl^i&^tC(± 

5^ mBsmmizimttj^*). ^o*, »*^ii«w(ca 
ay&fpizi3»^mmmcmtit. mxitw<m3m{t 

lZ^oXVTJl^>(Mzmm^tl?,. J:oT. jL^^HM 

(msmm. ii<iz. .^aymr^i^aymtmm^ij^- 
[0 0 6 4] ^fc, ±SEmmmizi3\-r^mwmmtB=& 

-Kffli:CFMM<3D2^©7L/-A^^U 1 7, 25 
ofey, >i>^Am?5:*HIS$:B^-Kffii:CFMMi: 

xmnzm Htmuzm^^-^^ z t ^^x-g s. 

[0 0 6 5] JjaWf^Stcii, .i>l0W)S6^=g:K 
■7'5^3-ttS;ttf)C0K:7^57-f ;i/^^FFT (M^^ 

[0 0 6 6] ±MEmmxiijmcFMmm^ 

t)^^mx^^im.\z-D\>^xmmvx^rzi)\ z-ommit 
'Z^-fLh't(Di^fj:m^izm^^n^^(Dxiitj^^\ m 

^iis B=E-\^m<Di^*)iZ. M^-KI&T'feoT=foJ: 

^^L (z:o^»ci±, B^- K«ffl5{#a>fe««)(7)#«R^ 

^$:M=E-K^(D■€■^^tc^-r^^^fJ:^^) . >e.^^<Z)ftto 
^J^Cl^iIlrgS:^»TbTt.J:v^ :7^';i/^? 
SI52 lG):;!7>v h^7M?m5:JliI«SMlC-&fcii:S) . t. 

FM (p^- Kr^9) «0*5:*3!ftT?^$i±T=fe»J: 

[0 0 6 7] Se>lC, iKtOB^-Ke^M^a&t/;*?^ 

»m^ii(DMm^mmiz^?>f:Li^. ^^m^wimcDm^ 

[0 0 6 8] se>tc*fc> ±i^lSBMT'fi^f:^S5<D«--9-> 

m^v ^^>mmi(mmi:L\^xij^-w^-t^zii^ 

mm.oy^uv'7m^m^\z7j<-to nmoy^u^y^^mAz 
DscsiJ2 4tcmsnTS»j, -e®ffi»ia3G>%*<Dii 
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[0 0 6 9] ±^imsmoym^^m^^rz.$m 
4 2{c-r. •0!i;t{i/i>m0Ras©rai5f^S:ftiiiu -eo 

T> B^- KfflDSCSPl 6StfCFMffiDSCg|J24 

^r^i^u-^^asi sT'^fiXu -ene>$:^^i 9tcaj 

^icwe*. miiHl OfC:g^-rj:e>tC iE« 10 

■5. 

[0 0 7 0] se>tc, ±3smi^mayim.^m\^m\ 
zx\ ij^-\^zf^^izgk^^mmmi:m«bxim 20 

^-Ti^ilC, 171/-A$:2 2. 5° -ro-fe>LT44)- 

tfi®2SBa)fiicDV2$:, r^<D4llI®::^^-*'><Z):^:^ 
4SB(^I^DV3, DV4^CO^^T=bll^^C 

^:^M-^fg^#2 9:au:CFM«7l/-A;l^U 2 4 $:tf 

ihT'g. mmo)&n^±\f^ziiti^x^^tmz. fs=y 

[0 0 7 1] $e>lC, l|l^M©^$:fflV^fcSlJ©a! 40 

mm^mi2\z^-to z.(Dmmt. *m<Dim. tm 

aa&S:L;&^^a^^ mfUiSjm/W) %:Oyruy:x.^,t. 

Si:-r5%(DT'S)S. :i©«LSl±MadKft?WaiJ2 2X(i 
'<i' h;i/?a»ai53 Ofcm3-B:St)®T*, -g-CJP'g^ttH 1 

2lC:^-rj:e)lC. .^5^1 9 lC?f '<l/-^f*^ie^LfcR 
OI (3«)RO Ittm{f/t«#«)§Pf)'C|S:^$4x2>) 

■b-:>^;i/,*.-C'®«iffiiis*^e>*®iiSv r e f ^mv3\ so 



iltSIPP 6-1 14059 

18 

[0 0 7 2] $<btC, l|l^MlCfet-tSSf|(^>^^& 

^ u -^fiisau 1 8 xm&iri> ^<Dx\ ^mimmmmmm 

i^mUlOMiii m^im 13 (b) T-liAlCOlgH) 

srttffib, z(mmim<o»iz'=>\,^xmmmi^^-rs> 

(a) (miXit. CFMmDSCS|5 2 4;6^e>ffi;5$tlfe 

^(D»i)mm (c) <z)j:e>tcj5y, ^sns. l^*^ 

H (a) cfi(D>'>fXN. N#fig) *^6SllJCB?^Sn. H 

jg®i^LJb«)^iae>ti-2). 

[0 0 7 3] $e>fc, ±IBI5^JS:f£:MLfcMS:ai4 

/^T:*:Sv^z:ii$:?fJMU B^- Kia^cD)gKA^S>-S>J^ 
MD2Ri:®7^-i5f5:g'mb (®14 (b) #M) , ^ 
ffiD2OTB.olScffiDUiU: (D KD2) ©M^A2 
©aaKiS0)*S:*gffi1-SJ:e>JCLfet>(DT'*>-S (WEI 
(a) (c) #M) e ZZX\ I %:W:^Lt-<D 

it, jix^LtcMi 3iz^^wmmiim^-^t>^xmmir 

'm-m>^fi»imm\zfjt^zii^rji\>^u mnh^t> 
[0074] m2mm) f^2mmm^mmi5. i 
^ibfz^-*)-y:fjv:inu=L-uzis\'f^mMmm^. wm 

^ifs8#'fbUT^r^s (z<D:&mt&rfizmm-t?>mmmiz 

[0 0 7 5] K:/^»T 

mmmt. m3izBi^t=.f$imm<D^(Dt.m\:^izm^ 

$^^TV^S7b^, Z:®^ac?'(DCFMfflDSCSI5 2 4li|lI 
1 5 tca^f J: ^ tc, ifSMiiSf^v >y x:^;-;!' K^tc 
M-rs^l^&^f e>*-;u K«!ailIS&2 4 c $:3l{cfiix.T 
V^S. CFMffl71/-A:;l^U 2 StCti, Ki? 

h jmmm 2 3 u^iffi^fiis^^? h 1? *^ 

7l/-A#tCfe^$tlTVNS7!)^e>s CFMflSDSCSl5 2 
4Ji, -?-a)CFMfli7U-Apl^U 2 5A^e>l^tN«4i-0 
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mM.^n^M:^Z^it, E C G 1 3 <Z)^ffifS-^{CSr5v x 
Vmax r-*y, Z<DWck3MmVnia}L i)\ M^tfO<Vl 

<W2<Y 3 <Dm< 3@|5g{c:^5•^■^•fe^i;^©^^-r^^^cA 

^Vmax <V 1 ®{gJtS<IHIt^i*■5feXtt#Sfe<D<S^^ 
I^ST-S^U V 1 gVmax <V 2 CD^^iiStl^fiSllCDfe 

X»i|t^l&O*fi:c0®a!T'at V2^Vinax<V3C5 10 

[0 0 7 6] 34x{Cj:g, 1 9(DW®tCttiai 6 

70^^ iRifi^8St*:i2SViDax a>im0>^^mm^~^ 

[0 0 7 7] se,{c, ±IBiy6«»I®IS^JS:ai 7, 1 

"5. *-f, CFMfl§7l/-A:*^U 2 5S:01 7tCa^-r 
cfce)tC, CFM«DSCSP2 4$:^bT^irh;i/?^g|J 
2 3tf^<D(mm.-T-9 ^^Vi^'^'r-'^WSknZ 5 a 
i:, z.<m!m 2 5a oy$mf- 9 SAj^j-TS ii^^tc 1 
7b-ASti®-?-iJtS:ffi;*jf-S7U-A:jl^U 2 5 bi: 30 
T'^^S. 7L/-A;t^U 2 5 bCD{iJ:tJT'-f li, C 
FMD S Cg|J2 4 ?:^rLT*^(CMSi:^{C5tS7=- 
9^m^2 5 a^C%J7>r-hV'^'y^^$^lT^^S. 
[0 0 7 8] -g-LT, imrf-9mkUZZ!i\Z. SIl 

8(c^-r«is4ii^f$-i±*o ziziT*, ae>aig(^:&i&i$: 

ilil-r?>o Se>lC, m:S$ja[7L/-A##, vim: 

^_-5f|E^§|52 5 a^A;^Jf■^>iiSO^g^, Vm:iiS 40 

SP2 5 aOffii/jjaS®??^, Cm : fSmUy \y-l^m<D 
t^(D-7\/-Uij^y9m. Vm-1 i^b-A^^U 
«)m:^3iiS. Sm- 1 : 7l/-A>^^U<^)ai:^Ji^S®^f 
Cm-1 : ^^?^7l/-Am- l<)5i:S(07U-A 

[0 0 7 9] 01 8Q5X■5^«y■:/STl^CfeV^T. m= 
0, Vm=0, Sm=0. Cm=0i:LT, ®WM>^.=^ 

::^7^y7'ST2T\ S^JS[7l/-AS#m&-f 50 
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>hL(m=m+l), l^ncD-yV-I^^m&t^t. 
t^\z. ^$ixTVNS-y->:/;k#,a)itS<DfgF#S:3eBT 
■rs (Sm=SIm) , ^^^^T'a7^«y:/ST3^Cfe^,^ 

7l/-A?!jt7>^f<acm- lJ!)^S:*:yi-^-;l/K7^'- 
AS8i3ICMAX^c^L/fc (Cm- 1 =CMAX) 

A^CMAXfcMLTv^?5tv>i:§l3u ?M^T'::?.5^«y r?' 
S T 4 iC^ff U Itf7 U- AtC^f UTi^®;?|Bl*^^b 
Lfc*^A^Sr, SIm^feS.m-1 fio V I m> 0 

T^^^V^^:S^±. ^>C^^T';^■7=•'V■:^ST5^C^^TLT, Iff 
7 l/-AtDiiJ[Vm- 1 J; y ^tiiSV I mA't;*:#V^;&^ 
(VIm>Vm-l) ^tt^^mim-ti*. ^©fJWrT'N 
O, apt.««f7 U-ACKaSVm- 1 lC*f bTiSffV I m 
b V xXfi/jN^ V % i: # t jU ?^ V ^T♦^5^ «V y S T 6 
X7^«y:^ST6-^li, m7l/-A<D;i^U^ 
Vmtim- iy\/-h.ayf-9Vm- 1 h 
b (Vm=Vm-l) , y\y-L.fir?y9Cm^^yif 
U;i>h-t-2> (Cm=Cm+l) , T.'r^yZfZ 

^tf\z^ mmfDis^^WLit^r, ■^^\z^mmy\y- 

Aj:y=fc/jN3vxi:^{*, x-r'y:/ST6T'fiy:aS®J^ 

[0 0 8 0] z:<z)d^-;i/F^a!S*^«i^l-.5>it'T% tJF-7i/ 
-AJ:^Jt»^(Z)SieJt^^iK)^:*c^^^^:^ (Xt^^v^STS 
■TfYES®ip(IWf) . jiS<D7?I^X)^Ut3aE*^e>:© mssk 
fS^ibtSm izmtLfct^ (X7^>y^ST4T'YESO 
^fJE^) , WcKin-JVi^y u-AMSiCMAXizmhr-ii 
^ (:^^«yyST3"CYES©ifiM) (DrtOV>-f*v;!)><D 
«iSl±ii[*»lcX7^>y^ST7{c^ifT 
3-ti:S„ ;^5=->yyST7T'{i. m7b-A(7)^=E'JSJii 
*iiSf^-^fVm«m7l/-AC0-r-^fVImi:L (V 
m=YIin). •7l/-A3!j<i7>^CmS:i^UTf -5 (C 
m=0) . zam. 7.'ry-fZ(DWmzm^, ZL^XtCi 

[0 0 8 1] r(Z>j:e){C«tg-rS3i:»Cj:y, ±iB3o 

U 7;i/ -f A{o£.xJK(^)t6# izmM U ^iBSlciia y gito 

[0 0 8 2] (m3S^M) fg3||Sg0!l$:@l 9~H2 
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[0 0 8 3101 2iz^-rimmj^- \^zf^mmmm 

if^y^ ^yiJ'^^ USPS 0(C=feffi±$*iS J:e){C«:oT 

$ A^^EPc^hgST'^^SJlS. >v ^ ^ ^ >J SiJ 5 0 

<7)Ol6^f^-^f4^^'J^fi&S|Jl 8fcai;^$ns„ 
U-^fd^lSli, B^-KffiDSCaJl 8, CFMfflD 
SCSI52 4, >yi7>l^UaP5 0, JSLlfm^- 

[0 0 8 4] :i<Z)jg^ ^^1 9lC^$tl51iilS 
[0 0 8 5] ;5:33, ^^i^mcnfmL^^ N;i/(Z)^L/:* 

(-e©^5: (i) ii-r-2.) aym>\ ^xkjmmme. 

h;L'CDSiJ®^L:Si:LTii, (i i) ^(D-fsn^^ 
fm, (i i i) -€-©:&f6lS:^PP®f^lST'3tU iz^ti 30 

^^m.-rm^izii. ±iB c i ) ~ ( 1 1 1 ) ^^micss 

[0 0 8 6] (l|4||SiM) ll4||Sgfi!!I$:|g2 1~®2 

9 tca^^iiR^-rs„ 114 m&m(Dimmij^- k^^ 

[0 0 8 7] 02 1 ICS^t*^- K^^WtJ^SI 0 

h^l'Vd ?:SI^^-S>M?8^W»^SP2 2cD£ll:^j 

{Bate. vCNF^^^^rttai-r-scFM^^sisaiSus 1 

[0 0 8 8] C FM^fPiSajSPS 1 T'®igffiMS 

%:mmir?>. 02 2lC^-rj:e)tC. aOMW^tLTCD/D* 50 
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ffiJHM^^Watl^-AO^BaUBl, UBntcj: 

aj 2 2 *^e.S#?26Vi'- A:&[^goiiM7^- ^ v d (ip*,, 
>c^ffi7<^«itS^D2^*:7c•7»ytf>^'•T^-^) *\ 023 
izm^\zB-tm<. ^mizn^*ii>, ^zx\ ^ 

(02 4 . Z.(Dx^v i^^ffiliS 2 5 {C5t-t J: 

■5. ^^^^T^ :&fi:&ini.(ISIg^'rs^iSStci^X)^e):&i6i) 

tzMvrmmzm[^t<D:^yi^%:^iiiti>o -eu 
T. e,n^^x y i:mxm 

<t. 02 6tc^-rj:e){c, jm(mm. ^m<Dmm 

LNout,LNin*^J^$4xS. ZKDl^mLNout, LN 

[0 0 8 9] jsmsmmB5 2ii. &rF<m.^^3m 

(i) ~ (i i i) ©p«gov^■f^^*^-oS:^o 

[00901 (i) tr. fsio:m^m2 7izm'^ 

(msm^^^m<mMmmt-r^^<Dx$>^o mmm 
imM$i^ 5 2 ti. ^mm>mm l n in®^^- ^ s: a* 

-AtC^Sft-S., ^mmD^m^LNiaizMt^m^ss 

^-r^S: r9 0° -ej tl^X^^^o ^k^^X\ fSMHA 
\^-2AUBt.mmLl^inil<D^JiZ^»S>^bmHM(D 

So 3tiicj;u. v-f^mzj:-oxm^titzm^m\^- 

GKl 1] V = Vd/cos 9 

±^mStizms.f£:B[^x&^, 

[0 0 9 1] (i i) m2<D:mi:m2 8izm-:5^m, 
w-rsc zoy-m&i-L iEMit&^&mz\^i)^-oX!\m-t 

Si:-r5.=bOT'fe*o iiaiS^I^^^SI5 5 2li, :^p^M 
J:e)(C, ECGm-^;aii:*S:#figLT£^(Z)«>i> (aS, 

-9->^;i/d?y a.- A,#.4:^^P t S:iig4*itil«S Ttim 
m^-2^VBt(D^-tne ^:^tb^, ^VX. 
«^T^^,P{C[pIX)^oTiK*SU ^tz^'^.P^fp^O'iZL 
Xm^i3^^1S\pHZWt^^<Dt.iS&^^o 3(D{gSlC 

GKl 2) V = Vd/cos 0 

[0092] (iii) l|3(Z>*ffiS:a2 9JCi£^S 
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lC«ttS£^rtlS®f^S!«LNinl . LNin2 (DT^-ft 
LNinl , LNin2 fS®4i^C L ^LT, M 

[KI3] V=Vd/cos 0 

[0 0 9 3] Rli®J:e>tC, mmm^MM5 2lZi3^^ 
jiSVc^^i' hMtC FMMD S CSP2 4 T'^ 1 

[0 0 9 5] tfe, ±fasiSM«?!i(D^sisgtt, >c^^laf<^a 

Sr^fof-A^. Zl(^^iq5«lffl«B^-KH^^e>iSe5RM«l 
®^S:Mv^T^fe>J:•^)^CLT=feJ:^^. C1®MS:03 0 30 
\zm-. o*»J|g3 0O^S^gT-(±. m4SQgMT'^ 
^:fTV^feCFM^II5}g^figI5 5 l(Z)f^yiC. B^-K^ 

wmm 5 3 $:®#2B^s#aiJ 1 5 a^mim-zmi. b 

tgirSP 5 2 {Ctli;^-r5 J: ^ (C V ^-5o 
[0 0 9 6] (II 5 lygM) 155^005:03 l~ia 3 

zf^^^Wii^ tmmi. m2mm\zii\-ihfmm. 

[0 0 9 7] 03 1 \Zm-fmmmUl 01*, MWS«f 40 
2 3 i: C FMfflD S CgP 2 4 i:(^f^tCjiSfiR^ilS|S 5 

[0 0 9 8] mmm6^ms^54it. hJvmmM2 

<D2:^\^a>^»vi, V2iz^'t^. $e>tc, so 
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4H>iSia5 5 4liU *<D^45"V1, V20)it^fCiSUfc, 
^■^•5 2r^^®:*^-::^.>r-;i/$:#MLT:*5-aUf 
MM^^U ■^(D^7'-'H%:CFMmDSC32A 
icai:^-r S J: -i) Jc^io T V 

[0099] aa^^W^gtfflJ 5 4 iCfet-tS^it^fC 
i*. Tia (i) ~ (i v) <Dm^(D^<Di)^^^> 

[0 10 0] ( i ) tr. m3 2 izm-t^:^mit, 

fc02 7#fig) XttimCL (ttl^Ufcia2 9#M) 

s) msi±m(ms^^^v 2 azi^itimiz 

[0 10 1] (i i) S3 3{C5^-t4^^ti, Itjii 
Lr=.m2 8iB««)^^,Pii«--b->:/;i/3j<UrL-A«:iig4t 

i-sfc(DT'$>-5o ziziT'ti, ¥tf ^^^v 1 (Di^, mi 
(i) (m^nm^izt^x^^^. 

[0102] (iii) 034 tCa^-t4«S?*?ST'l±, 

^(>'^\f^\zm.-m.^%:m^(Dn<m^u x:^[^0mmfsc 

^VlRXfy:^i^(7MmM^V2lZ^hX\>^^, X 
lift. y|fli:=b, &^*vC,vMi^^ci^*.5:l2^LTV^■5. 
[0103] (iv) 035 iznk-t^:^mxit. 

4)-v 1 mfnm e :^^<ms^v 2 iz^ lt v 

[0 10 4] JsiLh<Dj:e)tCLT4^bfcigSfia^Vl, 
V 2{CS-:5V^fclfe^3!79-S:-9->:?';bJi?U a.-A#{caSb 
CFMfflDSCSP2 4(D;!7^-llIg&2 4 a 
(mi^0!l#fi© liu 03 6(c^b^:*5-X>5r-;i/ 

em^mtm^ (mmvoymitiB &zmm%:m-t9 
[0 10 5] ifzii?, mm-^imsn^ 4 i±±gB:*^- 

x>!r-;i/5:#8S-r-g>fe«?), *-r, rv/Vmax j 
•So rk^^X\ i'V2/ (VH-V2) J X(i rvi/ 

(V1+V2) J ®?^S:ffoT«l»lCj3WSfi[S$:^ 
^fli, ^>:@<^CFMfflDSCSlS2 4®DSC2 4 b{cm 

[0 10 6] z.(Dm^ 'iim>jSilr^{^i)^2^7i0^izmi 
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iz. imi)'^(D^^:^mzmi}^^mmm.^v 2^m-tm 
m^^tzm&f)\ mmv(Dmtmizmihtz3Bm.X'm^ lo 

[0 10 7] ;5;fe, z:®||J6fiaj{cfcv>T. iSSfife^J^^ 

FumminB^ nzm^^n^^(DX'it^£<. mx.« 
[0 10 8] msmm memm^ms ss 

[0 10 9] aa 7tc^i-*^-.K-:?'^(^MI£ai o 

li. ^msmfB2 2<Dmtmiz. tisimur-cFmrn 

i7^^i;S|5 5 0S::fM^T;t^U-&fi&g|Jl 8tC«i|i&-r5 J: 
[0 110] Z.<J>fz.l§3. •y->:/;i/;i?U:i-A#<3DyC,xS5(0 

aHJiis*w?«a8[S?tfsis2 2AMDCFMi^fPiSffiSiJ5 1 
(ig2 2~2 6#fi^ $:Mv^T, >c-^l^<iw■li^liisi: 

S^ffiBrtBJ&SiE^Viiiin JiiLiKiDJ^V (^Vmin ) ® 30 

tt^^^^-f >y^'jl^USP5 0tcai:tr$tU ^ZIT'^^S 
(cMfS \^t=.f^v^v.^9-9 (csa® 3 n^^. z: ® i/* 
^:7'f ^y^'T^-^i^b^^i^EU^^l Stcffii^jSns. 

[0 111] ZICD^^, ^S^l 9lC{jU ®3 8(C5^L 

E^»ofe4^1?^3nS. I.<DmmDL, DL 

<Z)-S|Jli>i:,N|^lK®|||I5^T'feS„ jl?«S5d^SI5 2 2:<)Ne, 

mizm\:>xmm^m{t^?>, zmzj:*). ^m<om^ 

m^iznmx'^^, 

[0 112] tj^n. ±Mmmmxiimm%:mzorjv 
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[0 113] zzx\ ±M(D^m^i:mmvt:L. jOp^ 
urns 7 tmcx^^o 

[0 114] -?-a)|glOM/-X?S{iS3 9tC;^-rJ:e> 

T'—st^mmv^m, :^^mm0Hj&izm^ii9mR 

-yi^j^i^uapsotcai:^-*-*. dtifC 

cby> tcMjmmfD^<D^mhiy-xtMmizf£*). m 

zf^}Snmm±izmm^n^. &ji<D^\tcFMmm 
maps ncj:yiyB$ns. 

[0 115] ||2(7)M/-^^li, i^^ fM(r>^^.^m 
m Lfet)(Z>T'feSo C FMf^iqSJSffiSP 5 1 lituKEL/^^ 

[0 116] z.iD^'^iz^mmt^mhiy-y.x^ 

[0 117] «:J3, aUhlz-y^ti^Ci^JSlcov^Ttl^ 

[0 118] z(D^mhiy-y.^&mmm. 
msmmizis^ ^xitjcmDmmmmfi'^i^mizfjt^r:, 
Tizmm-r?,, 

[0 119] *-f, ±ME^^^M.^mzmm-t^, m 
4 1 itmsiiz^'t ^97.^\ ym>imwiy i/- 

m (m=i, 2, •••) ^t.*}, |geSIJcfes-9->:^;k#ac 

^s. ^mmrnvrntimz^s^^oizmmffuzmit^^ 

-Vmin <Vin<+Vniin (Vmin 
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-A#-^m=l, 5, 6, 10, 1 n?Vni=Oi:35; 

(^>|ES^J*^o*^;5:^^) . 
[0 12 01 -ec^-e. JJPPaJ^«:»SifS^^ft, CF 

[0 1 2 n 04 2®;^-r«y:/ST HCjSVNTli, 45!^ 

t ^■r';^.7^ «y s T 2 -eii, ^ffi^v i (DimmmT^ 

fiiVmin J:»J%)/hSVx*vg*^J|HI»rS*lS. Z.Z.T% m& 

J:v^, X7^^>/:?'ST2T-NO<Df!I»icDi:Sli, 

S T 3 T% ^iffiiSSV 1 *|^giSV ' i tCS 

X\ V i = 0{C^-t^. 34Te):^-r^V^ST3Xtt 
ST4(D^{i, X7^'y:/ST5^cii^T^ SW®:?^- 
A#^niS:>f>^y>l>h (=m+l) i"*. Se>tc:^ 

T 6 (DmJSiXY E S. aJ-fe«iaiiiSVinOi!ife*fffl*^m^ 

fitvmin J:y=fo/jNSv^i:J|3lWTS*vfci:#li, ;^.5^^y:/s 

T 8 izr. 1 :7 U- ABa<Z)|^^V ' m-1 Vmi 

n ) ^^m<Dyu-uzM-r^msmmy ' mi^i^TS 

8T% 1 7 l/-AtS[CD^|3iMV ' m-1 
^Stl-So ZlCD^m. 04 l(DJSSffi«Slia4 StC^L 
feJ:e)lC|^$4T<. Stri4LfeVni=0fCMfiS[$nS^ 
04 3©^ffl|gtCfeVNT, fe* 
fe*m=l«)i:$V' 1 =0^c;fcoT^^•5*\ 

[012 2] tU:(DiE^^$:^-t-5z:i:»cj:y, ^ 

[0 12 31 f£}^ jmm0mmmm<D3!f.i:m^-t?>rz 

[0124] (^7^^J) ^7||S603$:04 41CS-^ 



(15) 6-114059 

28 

[0 12 51 04 4 tcatt-*^- K:^^WtM^S i 0 

ii^ ^?2®C8?Wa5 2 2(©ffi:5Sg$:CFMfflDSCSiJ2 4 

{c^i-5-:^T\ -?-«)^SiJ2 2®ai:^agtc, yL^S6<z> 

U -?-®ilfiaaTOSP5 5®se9[{fi:<jS:=bCFMmDS 
CS|52 4{Cffl:^LTVN^„ 

[0 12 61 iniMsatsps 5ii, mm(mrm22<D 

n-lSS(DMlf?S7l/-ATO 

[0 1 2 71 

BS[14l dV/dt= (Vn-Vn-l) /T 
ZZ:T', TtiS^?ffi7l/-AOX:^-V>^«lT'*>So Jfc 

20 z:<^>^fcgt3<jifiiMll»tt-b->^;i/3KUa.-A^ 

[0 12 81 Z<Di:t>iZLXiimSmMM5 5iZXmM- 
^titz^-*)-yzf)V<^.<Dimm.7'-'$tii^ CFMMDSC 

^tiz^»^n&, ^^(DmmmizMi-^mmmit. 
mvELr~mmizi5»:s>imm^s ^tmm^^E 
izm^i^t-^oyxMiz^x^^o 
30 [0 12 91 tstiB. z<Dimmmm5 si*, mmn 
h;i'^^S2 3 t-m\zmmmm2 2® 
mtim\zmt-t^mmx'&^ x % i v ^. 
[0 13 01 (^81186^ m8mm%:m4 5-04 

[0 13 1] 04 biz^-tio'y- Ky^e^SiSei 0 
it. C FUmy l/- Apl ^ U 2 5 CD£ti;^7«!l{C3aii^ffi^ 
«fS5 6S:ISt't, 3«)iS!rNfta5P«fgP5 6©ft?«fiSIIS: 
;*^U-&^S|5l 8{cm:^J-r5J:e>lc;&oTVNSo 
40 [0 13 2] ZloaUNF+a^SP 5 6t±, ^feM*-jiA/ 

^bTfcU, CFMffl7l/-Ajl=E'J2 5*^e)l/D4S4> 

(^^0) iiLT. ^mo)jmmM<Djmm\HX(D 

[0 13 3] ;5;i3, 04 4 lC:^L^SPitSMmS5 5 S: 
50 JSSLTIr^S^lCli, ill&^ffia¥W0)>t^#5i:LT. flR 
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[0 13 4] feSit>^;i/;K'j3.-AT'<Dyt:,N|Sai!hitg 

z^^M^^tu mmm^iisims. ae^tcfsi^r 

04 7 tCjj^-r <k-2>fC, tsn=n • AtXtt 
tsn=tED+n • A t (n = 0, 1, 2, tED^'C.'* 
^£§15^^^ At z-^Wimm T'$>»J, tdn=n • 
. A tXtitdn=tES+n • A t (n = 0, 1. 2, — , 
tES : 'O^itRiNM^I^M. A t : ^SO^ia) T^S. 3 

[0 13 5] ^-LT, miif^^fmm^ et*, >c.^«6®# 

T^-^fSr^i^U-^^l StCiiS, 34xtcj:y, 

1 9T'l*>i>^©Jt5DNIRIP^®l^FlSIM«:MAtd:EI4 7® J: 

e>(c2?^5T^u wmmmommmiim^im^ 8 

L^V^|itsO. tsl, ts2. ts3tCJ:»J3JSPglC4)- 

4 9X'it. iimmiz:i3»^'m^,^.(Dmmm^&^m 
mtz^mr^^x<D^r^m\ b^^^-iiitdo. tdi. t 

d2. td3tC*U3S|5glC4^S*U fi^JtXl*)W^fb 

[0 13 6] $e>{C, ±ii®«?^T'#e5*lfeif^lCSt5 

feiE^fe^T'S^^sns. ioaatfi^ii, CF 

[0 13 7] 

( i ) Jis vttLmssmzm^i-^mc 

( i i ) ^C^^It55^*^«t»^< 5^%? 

( i i i ) ^ij'^imti^M^m <^t^mm 

(iv) >C>^!^*^m=fo^<*&i^1iI^ 

( V ) jb''m3B^m^m<i^t s>mm 
zti\zj:v, ^mmmizf5»i,^mm[Hxo>mmmiz 

CO 1 3 8] fj^is. ±^Mmmiz:^i'f^mmmmmm\t 

Mfli 7 b - A ;* ^ U 2 5 A> ^^'L^^a>mbmm.-7^- 

^^m^mi^xfmti>ztiz^i}. i^vtzfrnms 
^co^^T, mmt)^tml'r=.ml^^'mm^zt^r:^^x^^ 
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c^^r^M7=-^&, ±xBLfc^3«gtCOVNT2J'^^cS 

tc 2 r^Tc^-r s 3 =bT*S 

[0 13 9] z:3T% SWjtli'-A^^^^lfilX)^^^ 

10 s. 

[0 14 0] mi'-ti7^:^(Dm^mmmmxit, i 

t![<©f§i®l&S:»S<OtC, 05 0 (a) (b) iZB-ttca 

So 

[0 14 1] z:<D^:&^&MMLT, msmmzWi^ 

20 [0 14 2] •9->>^;i/;ifUn.-A0D#-*cD{4g-e#e>ti 

Ri2g<^)ffl^^S: t B,n = 0 ii-rtllf. 
[fiCl 5] 

tm.n = (m-l + n/N) T (5) 

ZZX\ m : ®irjS[7 (m= 1 . 

2, 3, •••) s n :^^S#-^ (n=l. 2, 3, -, 
N) , N : 1 7 1/- Ap«3®iiii^lSaS[, T : jg^jjg^ 1/ 

30 [0 14 3] (5) ^jb^e>We>*^«:J:e)fC, l*5c®iHIK 

GKl 6] tni.N -tiD.l = (l-l/N) T 

B8C1 7] 

tm.N -tni.l =T (6) 

(Dmmm^^^o z(D^mmiHKm^tir:.7'~'$i^±x 
mTi)\ jm(Dmm<Dmsm^mmizm^-^ti^mm 

Mil, A^^^^iz^i^tcLm^izv^—siim^ix^^m 
iiomiz^mi^. 

[0 14 4] Z<Dmi^^W'r^iZii. ^MmmT^(D 
50 ©COVNT, Z:®fSWT'<D*t^&«TtCf^iS-rSo 
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[0 1 4 5] ( i ) mm (xitimso j&^fes^ic 
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* Bit 1 8] V„,n ^VTH^Vn^i,n 



TH. B= % n + ^ (VtH-V„^ „ ) y (V,,i_ , - „ ) } . 



^ * m+l, n * B, I ^ 



(5) ^SrftA-tSi:. 



•^10-:^ QK2 0] 



• T 

C7) 



[0 14 6] (i i) j^S (Xl*ftll^ ifiWdzttk 

^ms^^&>^m^ 20 

i:, Jt55^{Clit3 (=3T) , fi£S^{Cttt8 (=8 

If. ^^mmitTX'^kv. \^^Mit±Tei[fiomii so 

[0 14 7] ^3T% 3:®KFr^ffi(D^$:{^i-s:^ 



[0 14 8] z.(7y^wm^m^ ifc5^-r. i^iat*Rj2S*^ 

>C'4Sli»C, At=0, T/'4, 2T/4. 3T/4i:f 

Tliti, 3 (=3- (1/4) -T) Xlit 

2. 3 (=3 • (2/4) • T) , tlS^^CfeV^T^±t 

2, 8 (^ (2/4) -T) hiii*). m^6mm\t 

T/4, «FfSl^tt±T/4*-e*#S*lS. 
[0 14 9] 3CD:^T'li, l>t>«I^T'CDii^ 

[0 15 0] z:z:T-i±S5i^5:fl5#(c-r-5fe», tu 
3ijKA^«:*:{c«:S©MS:*«?)Si:, (5) ^O^A 

t 

GK2 1] 



= {m-l+n/N+ CB-1) /L) T 



(8) 



i:«cs„ z:3T% L : Mv^s>il^^ffl8: (135 lT-ttL= 
4) , B (=1, 2, 3, L) T'fe-5o 40 

[0151] (HQ^^J) 119^^05 2. 05 

[0 15 2] H5 2tC^-r;^^-K^^I^M^gl 0 
ti, C U- A;* ^ U 2 5 (Timtm^zm^mS.'SL 

[0 15 3] 3oaaiii;g&ffi^gi$5 7ii, 



Srfi^LTiSU, CFMM7l/-i=>;!l^U 2 5:^b^e) 1>& 
[0 15 4] :13T% ^OMmm-kUii^'t^, - 

[0 15 5] >mf^'sm\.ti*m^mmtir^mmmi 
X. ai6iisfi«gt±05 sic^f <fce){c, /omiawRis 

[0156] 
GR22] 
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y (t) 



oo 



= A|, • cos C2«-nf I, t) +bj • sin (2«-nfQ t) } 

<aU fo =S*MaJaR, n=f^nmmmSL ZZ.X\ *M) . M: I^D^I^O^I^-ASK, TrMWaS^U-A 

GR2 3] fo =l/To =1/MT [8(243 
m.U m : Ix- AS-^ (m= 1 , 2, 3, * 

y CmT) 

oo 

= An +2 {a„ • COB (2ffnm/M) +b, • «ii (2jrnm/M) } 
"0=1" ' 



2 «> 

a. = • E {y CmT) • cot (2 a-nm/M) } 

" M 0=1 

2 «> 

b, = • S {y (mT) • tin (2ffnin/'M) } 

' M ffl=l 

1 M 

An = • S Vo 

" M iii=l 



itST'^So [a2 6] 

[0 15 7] -g-LT. mn^Wi?m©©fia$:An. fir;^* 



GK2 7] 



Ptt = Ian"' C — 2— ) (1 0) 

T'fe*;, -A- 0K2 8] 

y (mT) 

1 M 00 2 TT nm 

Z Vffl +E {A • (OS ( P.« ) } (1 I) 



M in=l 0=1" M 

[0 15 8] z<DJ:o\zm^<D-\f-y:fJUTiiO=L-Aizi3 a^^ns. llH^iJgRoxaffl^®^ 

nr^^mmm(Dimmizi5ii&mn^mmL(mjmR Lrz^(DizmsLu mmDm^it, mi&vr=.mm(D^y 

zmm\t, mmmmsmmm^nzj:*). ^o:^^^ ify^7H-jv]^mBizmsLi^r~^<7>izfj:^, ^<^>^^ >i> 
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[0 15 9] miomm) f^iommim5 4^ 
me 3 izmrs^fmt^. z.(m i o mm\z^?>M 

[01601054 izm-titj^- K:/^Wi^a i 0 lo 

3, c FMwmaii!,m 5 1 RxftimmmMM 5 5 ^mm 
(Z)m:^ttCFMffiD s cap 2 4 jc#«&u ^i;h)\M 

^ y 2 5 ©g^m Lffljtcii, aa&^^a^sp 5 e at/ 
ia&ifts<a*B8?«fsU5 7 3!>«^sn, ^n6>©ai:^*'^^ 

ntVNS. CFMMDSCaJ2 4<Dm:*J7^-fti^^^-7 20 

-f y^^jji^yspsosLOf^^u^^gpi 8tciiie>ti-5o 
[0 16 1] fiijyi«iiB®ag!j45{cui^-r«>. 

[0 162] i. its 

^t/N':^;i/14, CFU4 3, -^i? h;i/M#S2 3, C 
FMl^PSffiSPS 1, >at;;?'^7-C«yi';i^USiJ5 0{C 

J: »;m>ti<&<^T% ;&i^imtS5 5, msmsmm so 

5 6. &t3Qffl6)ag<a*g«?«fa55 7ii5iy^1.bT=bJ; 
[0 16 3] |^'^A:^>>l/14$:/fLTROI$:|9:^-rs 

ii, -e«)Ro I ^<m-^-f)\^MiziQ\-i^mm.'y u-ix 

^^i' h;U3ilt7^-^ (^rT'liiSe^fJSSV) *^CF 
MflS:7l/-A^^U 2 5*^^*^^*iffi$n-2>, 30)7 

©JK)<^^1 9^C33^^TMA«CFMH^|l^-i^^C^ 

:^^;i/l 4 5::n-LT^T*^So 40 
[0 16 4] iJE^lCfSlDT, Ji^UfeRO 

(a) OMSTb^l^SilSXttfe^caiSc^^rMl:?:^ 

u 110 (b) *^-ene>©ajHt®^^fb?:3^-r (a 

5 5T*14 (a) atJf (b) ©M^^rtt^U ^^^X 

s^fe'itT'ti. mmm^\zmc lt t ^ < ©T-^^nr* 

•t^^^\iZ-tt\.1i\ -e<7)JC3i*^^{C«;5. 50 
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[0 16 5] ^LfeROI|^©7U-A^i^ 

%m.^mm-\^. t(}mm:mfoam^^<r>i^^\z-^-i3 

- (llS*a)xpp#H© xmmX^i>. ttz, -efDT- 
«S#fl^ tLT^T'^. 3tiJ:yiKil8, Ja3i®:&[ai5: 
[0 16 6] $e>lC. ie^L/;/cROIp>g(D7U-A#(^> 

[0 16 7] $e)lC, ISSLfeRO IP«30-7U-A^ 
fey, Z.<DKJ:; hJlWMitm5 9 (a) ~ (f) JC:^-r 

^oizmmti^ii^'imm^ixu r)\^9^h.\zmt-t 
^mm--jm^^hx^<^i>. r^xtz^u, K/OfesM 

[0 16 8] ttrMLfem2|ygMT'Ui^Lfc=J:e) 
\zMcf<MB.(r>-!t^-)i\^^-t^^\z^. ±iSUfei:ll 
«to«!«Srff-5z:i:A^T'^S. m«*i^LfcROl® 

•S. Ji^bfeROlCDlgHl^K^JiStiXhi^^A 

z.oimm.'^T.h^'yL.ti^ib-^^izmmB.. m. 

0(D$P<^T'g-2>o *f-, ROIp^©:<7^-^®^ 
$:mtSia6 l{C^-rJ:e){C^;!)K5i-|iJU ^cD4>iiI$ 

g[®sgis$:fi^LT, t(DmmzmmLt-fi^-mmi. 

^f^it^WM-l^X^X^^. ia6 2tC{dU ^^CM^ 
[0 169] i i. MiS 

immzm^^<mst^mm(r>im,t. 054 icfet:r 

Sg|f^A*;i/l 4, CPU4 3, AlfiiSit3SSl55 5, C 
FM^qJif ffiS 5 1, saJf^-y^ >yi7;i^yg|55 otc 

j:y^T^5n*®T-. ^^h>'i/?s^sp2 3. aai^ffi^ 
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[0 17 0] Z<Dimm<DWi^{Z^^ gW^/'?*;H 4 ?: 
^LTROI feia^T'^, "tCDm^RO HZMLXmi 

[0 17 1] i i i. 

tCfel-t5Slf^/^*;H 4, CPU4 3, '^iJ' h;i/SOSt8l5 

2 3, cFum^mmm^i, if^y^y^^^^vm^ 

[0 17 2] Sgf^/'?:^;n 4 Sr/M^TBfiLhtC, m?L\t 
-nil* (HJi/i^^Jtsai^&a^-t) ii-Mfc^-tS3 

[0 17 3] i V. &mm 

z.aymmmr>^^it\zmr^&mm(mmm^ 

VcSL<r>vmt. 05 4lCfe»-tS^A*;i/14, CPU 

4 3, <9V))^mimzz. cFM«»wsHiaiJ5 1, 

[0 17 4] Z(DWi^^mmz, H«LfclCRO I 
L, ^G) R O I f^T'Om n ?!>:^?ZEK®mi^ t X N y ^ 

^^L.\ziiivi^^m^mm\zwmvt^7'-9im<oti 
iiitu, ^o^i^iigifii, mxw^ mf\-w^ wmi^ 

[0 17 5] RJtSiWLfc#^«fCJ:iXli, ^m^lt 

jsczmBrntammmmm^mMX'^, ^ti^(Dm^ 

iZ^mjmm%:m?>Ztf}^X^?>, -e<^;«j^ 
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[0 17 6] $e)fc, n^titz:f)'^-mm7'--si^7iiz 
Lt=.m^(Diwmm^mmizn^tii><ox\ ^mms.-^ 

[0 1 7 7] -7?, ^mmmin'^mskizmtt^mi 

mmmmtm^'i>mM-iz^^xm^ti^<Dx\ i£s±«t 

[0 17 8] «ti3, ±izELfe^2S|jg0mjA»T'l*^i>ISS: 

^<m^(D^Mmmi^mzfjti,. t^, /Dii^jiiiif 
20 mmmi:mj&tmmizmMiLxm^-t!s>zLii^x^ 
mizmMLr=.mmo)iim%:mmu Jt^i^mxitstmp^m 

o u y;i/^ -f A gift hi/-;^ ?:^f ^ t tjT*^ So 

[0 17 9] $e>ic, ±MLt:Lmsm<o^m(DmmiM 
3Lrmxm^\^xtj^},\ 

[0 18 0] 

30 [|6^a<Z)i5ft^] RJtJWBLfeJ:e>}C, ZCD^miZ^tl 

m^izm'^^±MSJSim0msmm^^y:fjv^v =l-m. 
mizmMt^mmmm^mn. z(DmmsM^mmM 

^m-mMLrz.immm\zm'^^ ^T|g'g•o^MciT'<D^ 
50 Lfeu-rs^a&iixfc. $e>»c*fe, mm. 
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[0 18 1] z.n^(Dm^\z^^x. ^ij>m>^wo>m 

m 1 1 1 ^(D^miz^?>fmmiu^- k^^ 
[02] :i!i^mizm^^^\^zf^^^mm-r^mmm. 

[04] 7-r;i/^fSP®#t£M5:^-ry^:7, 
[05] iSeji*r^«)i^MS«:IJi^1-€.t$i^0o 

[06] mamiomffmmiimmt&mmm. 

[07] fe#Wffl*5-;?.>!r-;i/®MS:a^'t-t5iW0. 
[08] >tN«5cD^0!l«:^-riHIS0. 

[09] mimm(Dwmizm^imm:^^-'p^^ 

[0 1 0 ] m m^m(Dwm^^(o-^^^'rmmmo 
[011] mimmmo^wm^cD-m^^-rwimmo 
[0 1 2 ] n 1 mmmoym^^mKm^^^mm. 
0. 

[013] mimmm<mmmo>m.izwi<mi^^ 
^0, 

[014] miUfiSMcDfS^^QSf^lEfCSijO^aiSr^-m 

mm, 

[015] ll2^M«)M#?g;!j^-K:^^»TS^a© 

SP Sr^f :/o >y 0. 
[016] l|2SQfeMtCfel-J-S^fi?!IS:^-rilflK0o 

[0 1 7 ] n 2 mtm(Dmmi:Bt?f^^jizfa -y ^ 

0O 

[018] 01 7aym^miz^^-fi>mm%:^-tya- 

[019] m3^ma>fmm:f}^-\^-f^\imms(D 

[02 0] ^3^M{Ci3t-t5*^J5:^-rM^o 

[02 1] f^4mmm<Dm=^miJ^-]^z^^mMmmo> 

«i^«^r3^•t:/^<vd^0, 

[02 2] $Sf|5«iaiCOMS©i^S:|5i^i-S||i^0„ 

[02 3] ^mmm0mmo>im^wm-t^mmm. 

[02 4] l^5JSffi<Z>Mai<7>j^S:Ui^-rS|}iW0o 

[02 5] ^iiism(^Mii(7)i@i%^^-r^t$t%0. 
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. [02 7] mijm.<m:&<D-^^^-r?>wimmo 

[02 8] iie^SS<^)Ji^<^)S'i(^J5:Ui^i-SUi^0= 

[02 9] mimm.(m^o)^izm<Dm^wim-t^mm 
0. 

[0 3 0 ] n 3 syewcDie^ic^ssifiSra^-ry o ^ 

^0, 

[03 1] ^5iyg0iJ®®Wjg:«j5-K>^7»i^g® 
10 [03 2] aSBgiJ^Z)4Hit<©--#!IS:^W-rSIJWa0. 

[03 3] mm^^(mm(D%\i(Dm^mmt^wmm. 

[03 4] ^Sfia5J^St<DMtcSiJ(DM«:tJi^^sm^ 

0. 

[03 5] jmmi^^m<Dmizm<m%:mm-ti>mm 

0o 

[03 6] ll5||S6«'!Ilcfci:rsfe#t-Jo?!j^->i.^-;i/ 
5:iJi^9-rsuiW0, 

[03 7] memmcm'^wuy^- KT/^mjiiss© 

20 ms 8] jcmDm^f^s^o^m^^B-rmmmo 

[03 9] h u-:^cD-M$:giW-r-2>®aR 

0. 

[04 0] jmm>jMmh\y-7.m\<m^wimir:s>m 
[04 1] ei&hv-^^, iis^ic;ibti-s*#5:m 
[04 2] gi&hu-x^, msmm<omizMir^iSi. 
[04 3] itthu-;^^©, ms^izM-r^^m^m 
[04 4] f^7mmmoim&mij^-\^zf^mmmi<^ 
[04 5] msmmoym^^iA:^^- \^:f^mmmm(D 
[04 6] ^^mmmm<Dmimmt^^si-^^yo 

[04 7] vC.x|ffi<^aK^P^(Z)^?!l$:St-ry^7. 

[04 8] ^m<Djmmmmx<Dmi:^tm^, 

[04 9] >i>l56<DiB»Nfffifi?W©S[I«)fi»JS:^-rM«t0. 

[05 0] (a) (b) im-h.^-^i^<Dm\^^wim 

40 f ■2>§JiW0o 

[05 1] (a) ~ (d) titf-A^:^[n]JC>tttStf 

[05 2] ^9mkm<Dimm^^- Ky^sers^g® 

[05 3] filffift?«fi^^«)«»JS:^1-i^7:7. 

■ [0 5 4 ] ^ 1 0 mimoyfmmi ^ - K^^»iM^g 

[05 5] (a) (b) S:-^*, ^Izm^^iOm^ 

50 [05 6] iistcBg-r-&fwg^^g'j(Z)«^is:St-r®^s 
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[05 7] msK.m^&mmm<o^K.!m>m^^-tm 

mm, 

mmo 

[05 9] (a) ~ (f) liS5 8tCBg-r-5'<^h;i'«l 

[06 0] jm.tzm-r^ti:rmm<Dmizm<mi:^^m 
IK0. 

[06 1] 5SSfcS-rstf«B^|®3StcgiJ®flSS:^-f® 

^0o 

[06 2] mmizm'r&tm^m<z>Mizm<m%:^'rm 

[06 3] iB(&^tCH-rStf«!K$llO)-«IS:5^-riiilR 

00 

[06 4] (a) (b) itm^<D^mh\y-7.mizm^ 

10 m^wiij^-\^^'^mmmm. 

1 1 imm:fn-:f 

12 £IS^{«: 
1 3 ECG 

14 m^z-^^ji 

15 imm^m^ 

[01] 
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16 B=E-KfflDSCas 

1 7 B^- KM7 U-A:*^U 

1 8 

1 9 ^^^^ 

20 fi[ffl«i2giJ 

2 1 y^jv^m 

2 2 MW^SU 
2 3 hJ\ymMSSi 

2 4 CFMSDSCgP 

10 2 5 CEMM^U-Ajl^U 

4 0 ECGT>:/ 

4 1 hU**^^IS^SI 

4 2 #Hgr-if:ji^U 

4 3 C PU 

4 4 ^^^y-irm^m^m 

5 0 i^^^-f ^vi'pi^'jas 

5 1 CFM^HSffiaU 

5 2 i§m&sm& 

5 3 B^-Kf^^SJSffiau 

20 5 4 iis^^H^jnau 

5 5 imSSSMB 

56 ]!i»i^Ffai¥«fg|S 

5 7 msmmiummam 
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